Novel functional π-conjugated polymers and oligomers for flexible organic electronics; (b) Near-infrared dyes for solar cells, bioimaging and laser related applications; (c) Graphene-based composites for energy storage devices; (d) Supramolecular chemistry and responsive materials for applications in drug delivery and gene delivery. Sunlight, the rich and green resource, possesses about 50% of its radiation intensity in the infrared region ranging from 700 nm to 2000 nm. Thus the development of dyes and pigments that function in the NIR spectral region (700-1400 nm) is essential for diverse applications, such as optical recording, laser filter, NIR photography, solar cells, bio-imaging, and two-photon absorption (TPA)-based optical limiting at telecommunications wavelength. For all of these applications, soluble and stable dyes which can absorb and/or emit light in the NIR region are highly desirable. Our first interest is the synthesis of a series of periacene-based NIR dyes. Periacene is a kind of interesting polycyclic aromatic hydrocarbons with two acenes peri-fused together and theoretical calculation indicates that they have low band gap and thus can be used as building blocks for NIR dyes. However, they are very unstable due to its high lying HOMO energy level and thus we have to do different chemistry to stabilize and solubilise these building blocks. We will discuss the chemistry and material properties of these periacene-based NIR dyes. In addition, we are also interested a series of soluble and stable higher rylene-based NIR dyes and rylene-fused porphyrin tapes with varied connectivity, dipole moment and NIR absorption.
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